Objectives. To analyze the completeness of precipitating circumstance information recorded in the Maryland Violent Death Reporting System and identify limitations that could affect the system's utility.
T
he Maryland Violent Death Reporting System (MVDRS), housed in the Maryland Department of Health & Mental Hygiene, contains linked data from medical examiner reports, law enforcement reports (including FBI Supplemental Homicide Reports), and death certificates for all suicides, homicides, legal intervention deaths, unintentional firearm deaths, and deaths of undetermined intent that occur in the state. The inclusion of "precipitating circumstances"-or any events or situational factors occurring before a death that might have contributed to the fatal injury 1,2 -contributes to a better understanding of the causes of violent deaths and encourages the design of appropriate interventions. 3, 4 However, not all case records contain circumstance data. Guidance from the Centers for Disease Control and Prevention states that when calculating circumstance prevalence with National Violent Death Reporting System data, only those cases with any precipitating circumstances known should be included in the denominator. 1 Thus, incomplete circumstance data could lead to underrepresentation in research and prevalence reporting.
We assessed the completeness of circumstance data in the MVDRS overall and for specific demographic groups, recognizing that for groups with more missing data, there could be a missed opportunity to identify, and subsequently reduce, specific risk factors that may be unique to those groups.
METHODS
We analyzed all deaths among Maryland residents recorded in the MVDRS from the start of data collection in 2003 to the most recent complete year of data. Because of a time lag between deaths and MVDRS data abstraction, 2014 was the most recent complete year of data. Out-of-state deaths of Maryland residents are not recorded in the MVDRS. We excluded in-state homicides of non-Maryland residents for this analysis. We included with homicides the subset "legal intervention deaths"-those deaths inflicted by law enforcement officers or other persons with legal authority in the line of duty, regardless of legality or lawfulness of the action. 1 We considered circumstances to be "known" if the record contained at least 1 precipitating circumstance. Circumstances include markers of mental health or substance abuse problems, interpersonal problems, life stressors, crime details, and other factors. Circumstances are endorsed by data abstractors if either the medical examiner record or law enforcement report indicate the presence of the circumstance.
We assessed frequency of having known circumstances for individual years and for all years combined. For the combined years, we also calculated frequency of known circumstances for specific demographic groups within each manner of death. For homicide, we considered 2 additional factors: type of location where the incident occurred (at home, outside in a public place or vehicle, at a commercial establishment, or in a correctional facility) and residence in a "high-homicide jurisdiction" (Baltimore City or Prince George's County). These jurisdictions had 2004 to 2010 homicide rates of 38 and 16 per 100 000, respectively, which exceeded those of the remaining 22 jurisdictions (range = < 1-7 per 100 000). 5 We further investigated circumstance data for homicide with multivariable logistic regression, using all demographic and situational factors listed in Table 1 as predictors. We analyzed data with SAS version 9.3 (SAS Institute, Cary, NC).
RESULTS
The MVDRS contained 19 161 deaths among Maryland residents for the years 2003 through 2014. For suicides (n = 6021), deaths of undetermined intent (n = 7754), and unintentional firearm deaths (n = 34), circumstance reporting was high (93.4%, 91.5%, and 91.2%, respectively). However, only 2845 of 5352 homicides (53.2%) contained known circumstances. The percentage of homicides with circumstance information ranged from a low of 40.6% in 2006 to a high of 65.0% in 2014 (median = 53.5%), whereas that for suicides and deaths of undetermined intent ranged from 89.7% (2006) Table 1 shows demographic breakdowns for circumstance reporting based on univariable analyses. Across manners of death, circumstance reporting was less likely for males than females and for younger individuals than older individuals. There was also significant variation by race/ethnicity, especially for homicides and deaths of undetermined intent. For homicides, circumstance reporting was lowest among non-Latino Blacks (48.2%), and for undetermined intent it was lowest among Latinos (76.4%). Among Maryland's 24 jurisdictions, there were no statistically significant differences in circumstance reporting for suicides or deaths of undetermined intent. However, jurisdictions varied widely in circumstance reporting for homicide (P < .001), with a range of 100% in Garrett, Kent, and Worcester Counties (£ 10 total homicides each) to 41.7% in Baltimore City (2744 total homicides). Jurisdictions categorized as "high-homicide" had decreased circumstance reporting (46.9%) compared with those categorized as "low-homicide" (68.1%; P < .001). Circumstance reporting was low for homicides that occurred outside in public areas (43.4%) and in correctional facilities (jails, prisons, and detention centers; 48.9%).
For homicide, we used multivariable logistic regression to determine whether differences in circumstance reporting persisted when controlling for all factors in Table 1 simultaneously. This model excluded 144 cases with location of injury "other" or "unknown." Results are shown in Table A (available as a supplement to the online version of this article at http://www.ajph. org). Supporting the bivariable results in Table 1 , the multivariable model showed evidence of variation by race/ethnicity, age, jurisdiction, and location of injury. However, differences by gender were not supported in the multivariable model (adjusted odds ratio [AOR] = 0.8; 95% confidence interval [CI] = 0.7, 1.0).
Black race (vs non-Latino White race; AOR = 0.6, 95% CI = 0.5, 0.7), age birth to 17 years (vs age ‡ 36 years; AOR = 0.7; 95% CI = 0.5, 0.8), age 18 to 35 years (vs age ‡ 36 years; AOR = 0.7; 95% CI = 0.7, 0.9), and residence in a "high-homicide jurisdiction" (AOR = 0.6; 95% CI = 0.5, 0.7) were associated with decreased odds of known circumstances. In addition, known circumstances were less likely for homicides that occurred outside in a public area (AOR = 0.5; 95% CI = 0.4, 0.5) or in a correctional facility (AOR = 0.4; 95% CI = 0.2, 0.8) compared with those that occurred at home.
DISCUSSION
Compared with other manners of death, homicides had the least complete circumstance data. Demographic differences in data completeness existed across manners of death and were most pronounced for homicide. Notably, for homicide, the groups with the lowest rates of circumstance reporting corresponded to those demonstrated to have the highest rates of homicide in Maryland (male victims, Black victims, young adults, and residents of Baltimore City and Prince George's County).
6
It is possible that data completeness is impeded by ongoing investigations and unsolved homicides (nationally, the 2010 clearance rate for homicide was 64.8% 7 ) . This is especially true in jurisdictions with high homicide rates, where investigative resources may be spread thin. Citizens' fear of reprisal and distrust of law enforcement may also contribute to incomplete reporting and low clearance rates through decreased citizen involvement in investigations. 8, 9 Although jurisdiction of residence may partially explain variation in circumstance reporting, disparities do not appear to be attributable to geography alone. Records for Black and younger victims were less likely to have circumstance data for homicide, even when we controlled for certain contextual factors (residence in the jurisdictions most burdened by homicide and location of injury).
PUBLIC HEALTH IMPLICATIONS
By helping to identify common precipitating circumstances, MVDRS surveillance data facilitate the development of effective violence-reduction strategies. 2 However, we found that groups most affected by fatal violence 7 may be less likely to benefit from research conducted with these data because of decreased data completeness. Given that for some demographic groups, circumstance data for homicides are missing for more than half of cases, there may be important factors underlying these incidents that cannot yet be determined. Thus, to improve the utility of the MVDRS, more complete data for the most affected groups should be prioritized. Reasons for missing data cannot be determined from this analysis alone. However, some strategies for improving data completeness may include working more closely with local police departments to identify and alleviate root causes of the data gaps identified in this analysis; ensuring that all available data are shared, even for ongoing investigations; and strengthening community-police relationships, which could promote more comprehensive investigations. 8 In addition, although deaths in correctional facilities are relatively rare, strengthening partnerships with correctional police who lead these investigations may promote data collection in these locations. 
